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Camouflage Treatment of Skeletal Anterior Open Bite with Tongue Training
Abstract
The aim of this case report was to present an adult patient who suffered from poor occlusal function and
poor aesthetic appearance due to skeletal anterior open bite. After orthodontic treatment, she was
satisfied with improvements of mastication and esthetics. A case of 20-year-old female with skeletal
Class II jaw relationship, mandible retrognathism and anterior open bite without signs and symptoms of
temporomandibular disorder. Intraoral examination showed premature contact over bilateral posterior
teeth and the forward resting position of tongue. Our treatment plan was orthodontic camouflage with
extraction of all first premolars and tongue training. As forward resting position of tongue was noted, a
tongue crib soldered on molar bands was used and the patient was instructed with tongue exercises.
Normal overbite and overjet were achieved within four years of treatment. Her profile became more
harmony after correction of anterior open bite. Although the stability of occlusion relies on the position of
tongue, the current masticatory and facial profile provide a better quality of life. Orthodontic treatment of
skeletal anterior open bite should be very careful. Appropriate diagnosis, differentiation of etiology and
proper selection of mechanics must be verified before initiating treatment.
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CASE REPORT

Camouﬂage Treatment of Skeletal Anterior Open Bite
with Tongue Training
Cheng-Han Sie, Wen-Ken Tai, Chih-Chen Chou, Po-Yu Yang, Jung-Chun Yeh,
Chun-Te Ho, Chia-Tze Kao*
Chung Shan Medical University Hospital, Taichung, Taiwan

ABSTRACT
The aim of this case report was to present an adult patient who suffered from poor occlusal function and poor aesthetic
appearance due to skeletal anterior open bite. After orthodontic treatment, she was satisﬁed with improvements of
mastication and esthetics.
A case of 20-year-old female with skeletal Class II jaw relationship, mandible retrognathism and anterior open bite
without signs and symptoms of temporomandibular disorder. Intraoral examination showed premature contact over
bilateral posterior teeth and the forward resting position of tongue. Our treatment plan was orthodontic camouﬂage with
extraction of all ﬁrst premolars and tongue training.
As forward resting position of tongue was noted, a tongue crib soldered on molar bands was used and the patient was
instructed with tongue exercises. Normal overbite and overjet were achieved within four years of treatment. Her proﬁle
became more harmony after correction of anterior open bite. Although the stability of occlusion relies on the position of
tongue, the current masticatory and facial proﬁle provide a better quality of life. Orthodontic treatment of skeletal
anterior open bite should be very careful. Appropriate diagnosis, differentiation of etiology and proper selection of
mechanics must be veriﬁed before initiating treatment. Taiwanese Journal of Orthodontics 2022;34(4):205e212
Keywords: Anterior open bite; Camouﬂage; Tongue crib

INTRODUCTION

A

nterior open bite can be one of the most
challenging malocclusion in orthodontic
treatment and would be more complicated when
it comes to involving skeletal factors. The incidence of anterior open bite ranges from 1.5% to
11% and varies between races and dental age.1
It is important to differentiate the true origin of
anterior open bite especially to rule out if there are
temporomandibular joint (TMJ) problems. The
complexity of anterior open bite is attributed to a
combination of skeletal, dental, soft tissue and
habitual factors. Multiple treatment strategies
aimed at different etiologies vary from observation,
myofunctional therapy, orthodontic treatment and
complex orthognathic surgery.

Anterior open bite is generally classiﬁed as dental,
skeletal, or the combination of both. The dental type
is usually found in the proclined and under-erupted
incisors, associated with normal craniofacial pattern
and thumb or ﬁnger sucking habits. The skeletal
open bite is often related to excessive vertical
growth of dentoalveolar complex and increased
mandibular plane angle.3
The etiology of anterior open bite is multifactorial
and there were numerous theories, including genetic, anatomic and environmental factors, have
been proposed. Anterior open bite affected by genetic and anatomic factors could be related to unfavorable growth potential and heredity. Family
history and cephalometric analysis can help clinicians to predict the growth pattern of a patient. The
features on cephalometric radiographs of anterior
open bite include increased gonial angle, downward
and backward position of mandibular ramus,
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When there is an anterior open bite, patients bring
the lips together and place the tongue between
separated incisors to close off the front of mouth,
because it is more difﬁcult to seal off the front of
mouth and form an anterior seal during swallowing
to prevent food or liquid from escaping. In other
words, tongue thrust swallowing is a useful physiologic adaptation if you have an anterior open bite.
On the other hand, anterior resting posture of
tongue provides a light pressure with prolonged
duration which affects tooth position, vertically and
horizontally. Tongue tip protrusion during swallowing is sometimes associated with a forward
tongue pressure.2 A diagnostic feature of lateral
cephalometric radiographs suggesting forward
posture of tongue is the presence of reverse curve of
Spee in the lower arch by reduced incisor eruption.
Neuromuscular deﬁciency of masticatory muscle
can be contributed to open bite. Reduced force of
contraction of masticatory muscles, at rest or during
function, may lead to excessive vertical skeletal
growth and molar over-eruption.
In adults, correcting anterior open bite is a great
challenge in orthodontics, and several approaches
have been addressed. It must be kept in mind that

shortened posterior facial height and high mandibular plan angle. Overbite depth index (ODI) by Kim,
which is the arithmetic sum of the A-B plane to the
mandibular plane and Frankfort plane to the palatal
plane, can be a useful predictor of skeletal open bite
tendency in the primary dentition.4 The study
showed a norm of 74.5 , with a standard deviation of
6.07 . Anatomic condition such as tongue size and
position are well known to be responsible for
affecting dental and skeletal components of anterior
open bite. Another anatomic situation that causes
mouth breathing, for example: nasopharyngeal and/
or oropharyngeal obstruction, may develop into
open bite, but their direct relationship has not been
proven.5 Mandibular condyle resorption or other
condition that may lead to morphologic change of
condyle have also been identiﬁed as etiologic factor
of anterior open bite.
Various habits like digit sucking, forward tongue
posture as well as tongue thrust have been reported
as environmental factors of anterior open bite. The
relationship between anterior open bite and
abnormal resting position of tongue or tongue
thrust resembles the chicken-and-egg conundrum,
and it's hard to determine which one came ﬁrst.

Figure 1. Pre-treatment intraoral and extraoral photographs.
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Figure 2. Pre-treatment digital models.

Figure 3. Pre-treatment lateral cephalometric radiograph.
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Table 1. Cephalometric measurements at pre-treatment and post-treatment.
Normal

Initial

Finish

79.72e86.1
77.6e83.7
0.7e3.8
25.52e34.48

81.5
76
5.5
44.5

81
75
6
46

3.18e7.34
102.23e115.13
4e8.44
90.56e103.12

8 mm
111
12 mm
92

2 mm
98
9.5 mm
90

2.93e0.41
1.86e2.1

þ3 mm
þ7 mm

þ2 mm
þ5 mm

Skeletal
SNA
SNB
ANB
SN-MP (Go-Gn)
Dental
U1-NA (mm)
U1-SN 
()
L1-NB (mm)
L1-MP(Go-Gn)
Soft Tissue
Upper lip to E-line
Lower lip to E-line

Figure 4. Pre-treatment panoramic radiograph.

Figure 5. Intraoral photographs taken six months after bonding up. Noted the tongue crib was impinged into palatal rugae, that implied anterior
movement of upper molars.
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treatment strategies should always be adjusted according to etiology factors. Tongue cribs combined
with myofunction exercises have been used to
modify tongue behavior and abnormal tongue
posture. Treating a skeletal open bite in adult
patient often involves orthognathic surgery due to
lacking of potential for modifying growth. Some
cases of open bite can be corrected by ﬁxed appliances that only allow dental movements in a
camouﬂage treatment when the skeletal proﬁle and
characteristics remain unchanged. Several modalities of dental movements have been suggested for
correction of anterior open bite. For instance,
extraction of posterior teeth to reduce the inclination
of anterior segments and move posterior teeth
anteriorly to increase the overbite. Extrusion of
incisors is another common strategy for anterior
open bite by vertical elastics, extrusive arches6 and
multiloop edgewise archwire (MEAW)7 technique.
Since skeletal anchorage was introduced to modern
orthodontics, molar intrusion became abtainable.8
The molar intrusion with skeletal anchorage produces counterclockwise rotation of the mandible
and decreases the open bite.

A 20-year-old female came to the clinic with chief
complaint of anterior open bite, unable to close lips
without exertion and poor esthetics. The patient denied any systemic disease and her motivation to dental
treatment was good. She had no trauma history and no
signs and symptoms of TMJ disorder. And there was
tongue thrust habit during clinical examination.
Clinical ﬁnding
The patient had mild facial asymmetry with
convex proﬁle. And there were lip incompetence
and mentalis muscle strain. The intraoral molar
relationships were Angle Class I on the right side
and Angle Class III on the left side, where as the
canine relationships were unable to be distinguished on both sides. The arch length discrepancy
was 5.2 mm in the maxillary arch and 7.8 mm in
the mandibular arch. The upper and lower dental
midlines were both deviated to the left of facial
midline by 1 mm. Left posterior lingual crossbite
was observed. Overjet and overbite were 0 mm and
7.6 mm (Figures 1 and 2).

Figure 6. Extraoral and intraoral photographs at completion of treatment.
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Treatment objective and plan

Lateral cephalometric analysis showed a skeletal
Class II relationship with the ANB angle of 5.5 and
APDI of 76 . The patient demonstrated a hyperdivergent tendency (SN-MP, 44.5 ) and bimaxillary
dentoalveolar protrusion (U1-NA, 8 mm; L1-NB,
12 mm; interincisal angle, 111 ) (Figure 3, Table 1).
And the dentoalveolar complex were within
normal range over molar (maxillary molar height,
29 mm; mandibular molar height, 37 mm) and
incisor area (maxillary incisor height, 32 mm;
mandibular incisor height, 45 mm). The panoramic
radiograph revealed previous root canal treatment
on the maxillary right ﬁrst molar. The mandibular
right and left third molar were vertically impacted
(Figure 4).

The treatment goals were: (1) to improve facial
proﬁle and correct anterior open bite by retracting
anterior teeth; (2) to control the vertical height to
prevent mandible from clockwise rotation; (3) to
retract the anterior teeth by tooth extraction (18, 14,
24, 34, 38, 44, 48); (4) to relieve crowding and align
the upper and lower dentition; (5) to correct
abnormal tongue posture with tongue crib and
tongue training; (6) to establish a stable occlusion
with proper overjet and overbite.
Treatment progress
Before full mouth bonding, tooth 18. 14. 24. 34. 38.
44. 48 were extracted. Orthodontic treatment
objectives were explained to the patient and the
informed consent was obtained. MBT system with
0.022  0.028 edgewise brackets were bonded and
the tongue crib that soldered on molar band was
banded on maxillary ﬁrst molars. Oral hygiene care
and tongue training exercises were instructed to
patient. The patient was told to do 5 s of isometric
clenching (80% of maximum) and 5 s of resting for

Diagnosis
From these ﬁndings, the patient was diagnosed
with skeletal Class II malocclusion with a high
mandibular plane angle and skeletal anterior
open bite. She had a convex proﬁle with lip
incompetence extra-orally. Dental Class III
malocclusion and protrusive incisors were found
intra-orally.

Figure 7. Post-treatment cephalometric radiograph.

210

Taiwanese Journal of Orthodontics
2022;34(4):205e212

C.-H. SIE ET AL
CAMOUFLAGE TREATMENT OF SKELETAL ANTERIOR OPEN BITE

1 min (six reps), ﬁve times a day. For the tongue
exercise, she should force her tongue against the
hard palate and click her tongue.9 In the leveling
stage, the maxillary and mandibular canines were
ligated with posterior teeth for prevention of incisors proclination. Six months after bonding up,
there was evident improvement of anterior open
bite (Figure 5). Ten months after initiation of treatment, two miniscrews were inserted at both sides of
mandibular buccal shelf for vertical control of lower
molars. The miniscrews became loose after ﬁve
months, however the patient rejected further surgery of miniscrew placement. Therefore, the
remaining open bite and other adjustments were
managed by elastics and wire bending. After
leveling stage, minimum space remained for space
closure. The tongue crib was removed after one year
of wearing.10 During ﬁnishing and detailing stages,
we used 0.018  0.025 stainless steel wire to intrude
molars and adjust inclination of incisors. After 48
months of active treatment, the appliance was
removed. Removable vacuum-formed retainers

were the choice of retention for maxillary and
mandibular dentitions.
Treatment results
Post-treatment photographs showed an acceptable facial proﬁle. Intraorally, the dental midline
was almost coincident with facial midline. Ideal
interdigitation with Angle Class I molar relationship
and proper overjet and overbite were achieved
(Figure 6). The comparison of pre- and post-treatment cephalometric analysis (Figures 7 and 8)
demonstrated improvement of incisor proclination
(U1 to NA, 8 mme2 mm; L1 to NB, 12 mme9.5 mm)
on both arches and lip protrusion (upper lip
retraction, 2.5 mm; lower lip retraction, 4 mm)
(Table 1).

DISCUSSION
Without any doubt, skeletal anterior open bite can
be treated well by surgical approach. We had

Figure 8. Superimposition of the pre-treatment (black line) and post-treatment (red line) stages and the schematic diagram of draw-bridge effect
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1. Tongue training by appropriate appliance and
instructions.
2. Retraction of anterior teeth and mesial movement of posterior teeth to create draw-bridge
effect and wedge effect for improvement of open
bite.
3. Vertical control of posterior teeth by miniscrew
or wire bending and extrude anterior teeth with
elastics.

planned a 2-jaw surgery option that included LeFort
I osteotomy and anterior segmental osteotomy for
leveling the maxillary occlusal plane and bilateral
sagittal split osteotomy to rotate the mandible
counterclockwisely. It would provide a more stable
treatment results as compared to camouﬂage
treatment.
Tongue crib and myofunctional training showed
an excellent effectiveness in correcting anterior
open bite and tongue function in this case. We can
see that the extraction space closed spontaneously
without application of active force by orthodontic
appliance since blockage of tongue pressure
allowed lips to press anterior teeth lingually.
Furthermore, the retraction of incisors caused the
draw-bridge effect (Figure 8) and the anteriorly
moved molar decreased the wedge effect. Both effects helped in reducing the anterior open bite.
In the beginning, we planned to intrude the
molar by miniscrews. However, the miniscrews
failed twice within 5 months. And patient rejected
to place miniscrews again due to lacking conﬁdence. The reason of miniscrew failure might be
the inexperienced clinician. If we could put TADs
on maxillary arch, the upper molars may get some
intrusion, which can make the mandible rotate
counterclockwisely. An alternative plan for molar
intrusion was a compliance-dependent high-pull
headgear. But patient refused this option since the
unattractiveness and inconvenience of high-pull
headgear.
Thus, the remaining adjustments was done by
cooperation-dependent cross arch elastics and arch
wire bending. The step-up wire bending in the
posterior teeth of maxillary arch aimed to mimic
MEAW technique for vertical control of posterior
teeth. The prolonged treatment time may be
attributed to the mechanics we used and the nonpunctual visit due to the Covid-19 epidemic.
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CONCLUSIONS
Orthodontic treatment of skeletal anterior open
bite was challenging. Proper diagnosis and differentiation of etiologies, selection of appliance and
mechanics should be strictly reviewed before treatment. In our case, we treated anterior open bite with
abnormal resting position of tongue by the
following modalities:
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